Correspondence to Sanneke van Rooden, PhD, Department of Radiology, C3-Q, Leiden University Medical Center, PO Box 9600, 2300 RC Leiden, the Netherlands. E-mail s.van_rooden@lumc.nl was obtained from all subjects. In total 15 symptomatic (mean age 55 years), and 11 presymptomatic HCHWA-D patients (mean age 35 years) and 29 controls (mean age 45 years) participated. At 7T T 2 *-weighted gradient echo scans were performed. Conventional markers were scored: ICH, microbleeds, SAH, and superficial siderosis as previously described. 7 Based on prior visual inspection of the images by an experienced neuroradiologist, intragyral hemorrhaging, and specific cortical changes were scored. Intragyral hemorrhaging is defined as a parenchymal hemorrhage restricted to the subcortical white matter of an individual gyrus ( Figure 1) . A striped cortical pattern is defined as linear hypointense stripes perpendicular to the cortex (Figure 2 ; Materials and Methods in the online-only Data Supplement).
Statistics
Demographic characteristics were analyzed using post hoc MannWhitney U tests for Mini-Mental State Examination score and age; for blood pressure measurements a general linear model, univariate analysis adjusted for age and sex was performed; and for the prevalence of cardiovascular risk factors and the differences in sex a χ 2 test was used. For each marker prevalence, post hoc univariate general linear modeling was used, adjusted for age and sex. For all dichotome features, the interobserver variability (κ value) was calculated (Materials and Methods in the online-only Data Supplement).
Results
The characteristics of the study cohort are shown in Table I in the online-only Data Supplement. No differences were found in these characteristics among presymptomatic, symptomatic mutation carriers and control subjects, except for a significant difference between symptomatic HCHWA-D patients and presymptomatic carriers/controls in the mean Mini-Mental State Examination score and a significant difference in age between symptomatic patients and presymptomatic carriers, which is inherent to the disease.
Prevalence of all hemorrhagic markers is shown in the ). This striped cortex was only observed in the occipital lobe. In presymptomatic HCHWA-D mutation carriers, the prevalence of none of these markers was increased compared with control subjects.
The results of the distribution of the classic markers have been published previously. 7 Prevalence of all markers: ICH, microbleeds, SAH, and superficial siderosis was increased in symptomatic HCHWA-D-patients (P<0.001) but not in presymptomatic mutation carriers.
The overlap of patients with both classic and new markers was also analyzed. Patients with a striped cortex all showed microbleeds, 5/6 showed superficial siderosis, all showed ICHs, and 3/6 showed SAH. Of the patients with intragyral hemorrhage, all demonstrated microbleeds, all showed superficial siderosis, all showed ICHs, and 3/7 showed SAH. Of all symptomatic patients, 3 showed both intragyral hemorrhage and a striped cortex and all classic markers.
Interobserver agreement was calculated for the MRI markers. There was a complete consensus concerning intragyral hemorrhaging (κ=1.0). The κ value was substantial for a striped cortex, κ=0.74 (P<0.001).
Discussion
Intragyral hemorrhage and a striped pattern in the occipital cortex at 7T MRI are imaging findings not detected earlier in HCHWA-D-patients, indicating innovative radiological manifestations of cerebral small vessel disease.
The striped cortex was found in 40% of the symptomatic mutation carriers and not in presymptomatic mutation carriers, which implicates that this marker is associated with more advanced stages of the disease. Interestingly, the striped cortex was only seen in the occipital lobe. The fact that in sCAA and HCHWA-D the occipital lobe is most severely affected with amyloidosis 2, 8, 9 may indirectly implicate that this cortical pattern may be a specific CAA marker. Given the shape and course in the cortex, they could be caused by Aβ deposition in and along the penetrating arteries colocating with iron causing abnormal cortical patterns on T 2 *-weighted MRI. 10 Another explanation is the presence of calcification of the perforating cortical vessels which would also cause a hypointense signal on these images. 11, 12 The used MRI technique may be especially sensitive to deoxyhemoglobin in veins and also might explain the pattern we observed. Histological analysis of these radiological observations is required to elucidate the underlying histological substrate.
Intragyral hemorrhages are a hemorrhagic manifestation of CAA which has not yet been described previously. These hemorrhages are large enough to been seen in earlier sCAA studies, however, the increased spatial resolution, signalto-noise and contrast-to-noise of 7T MRI makes evaluation of the exact location of an hemorrhage much more precise. However, future research could focus on finding this pattern of hemorrhages in sCAA patients and the implication it could have for the diagnostic value of the Boston criteria.
We note several limitations of this study. These markers were only detected in the symptomatic stage and are not the most common markers. Still, we think there is an added value of these markers. These markers might be specific for sporadic CAA and could have added value to the specificity of the Boston criteria. Moreover, it gives us information on the disease process and therefore increase our understanding of sporadic CAA. Furthermore, our results were obtained in HCHWA-D patients, who have a particularly severe form of CAA and are small population as a whole which limits our sample size.
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